A flapgate breakwater is a new type structure that usually lies down on the seabed and rises up as a seawall with its buoyancy when tsunami or storm surge occurs. In our previous studies, the characteristics of the flapgate motion and wave pressure were clarified through a series of hydraulic model experiments, and a numerical model that can deal with fluid-structure interactions for the flapgate employing the overset grid method and the level set method was developed for a solitary wave representing a tsunami. In this study, the numerical model was extended to the cases of flapgate motion analysis against periodic waves, and simulation results were compared with experimental ones. It is shown that the numerical model gives accurate predictions of flapgate motions and provides useful information for the design of different size flapgates and wave conditions.
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